In Tb(III)-complex, the organic ligand absorbs and transfers energy efficiently to the metal ion (intra-molecular energy transfer) and consequently increases its luminescence intensity.
In this paper the Tb(III)-acetylacetone complex was prepared and characterized using different spectroscopic techniques. The complex was used as optical sensor for determination of hydrochlorothiazide in pharmaceuticals and biological samples (serum and urine).
2.Material and Methods

Chemicals and reagents
All chemicals used were of analytical reagents grade obtained from Aldrich Chemical Company (USA). The drug standard (hydrochlorothiazide) was obtained from SigmaAldrich. The pharmaceutical preparations containing the drugs obtained from local drug stores. Urine and serum samples were obtained from healthy volunteers during morning hours.
Instruments
Elemental analyses carried out in Cairo University, Egypt. The IR spectra of the ligand and solid complex were recorded as KBr discs using JASCO FT/IR-460 infrared spectrophotometer. The electronic spectra (200-900nm) were carried out using a PerkinElmer 550 spectrophotometer. The 1 H-NMR spectra in deutrated dimethylsulfoxid (DMSO)
as a solvent and were recorded on Gemini-300 MHz NMR spectrometer. Mass spectra of the solid complexes were recorded using Thermo Scientific, ISQ Single Quadrupole MS. The To 10 mL clean measuring flasks, the standard solution of hydrochlorothiazide was prepared by different additions of 1 x 10 -3 mol L -1 drug stock solution to give the following concentrations of the drug, 1 x 10 -4 to 1 x 10 -9 mol L -1 . The solutions were diluted to the mark with DMSO at room temperature. The above solutions were used for subsequent measurements of absorption and emission spectra as well as the effect of solvents and pH.
The fluorescence intensities were measured at λ ex /λ em =285/545.
Determination of hydrochlorothiazide in pharmaceutical preparations
Ten tablets of hydrochlorothiazide were carefully weighed and ground to finely divided powders. Accurate weights equivalent to 1.0 mg hydrochlorothiazide was dissolved in 50 mL DMSO and mixed well and filtered up using 12 mm filter papers. The concentration of the drug was determined by using different concentrations from the corresponding calibration graph.
Determination of hydrochlorothiazide in serum samples
A 1.0 mL of samples of blood collected from various healthy volunteers was centrifuged for 15 min at 4000 r/min to remove proteins. The unknown amount of drug in human serum samples was determined using the standard addition (spiking) techniques.
Determination of hydrochlorothiazide in urine samples
The urine samples studied, which were obtained from healthy male and female volunteers who had taken no drug previously, were processed in the laboratory as follows: 10 mL of urine were centrifuged for 15 min at 4000 r/min to remove precipitate for salts, crystals, pus cells, and red blood cells (RBCs). A 1.0 mL of urine was supplied with the volume of drug solutions. The unknown amount of drug in human urine samples was determined using the standard addition (spiking) techniques.
3.Result and Discussion
Characterizations of the Tb(III) Acetylacetone complex
The electronic absorption spectra of the ACAC ligand and complex were measured in ethanol at room temperature table 1. Uv/Vis spectra of the Tb(III) complex showed an intense high-energy absorption band at 224 nm. These high-energy absorption bands are assigned to π -π* transition in the complex [Gusev, A.N., et al., (2013)].
The electronic absorption band of the ligand was compared with that of the complex.
We can observe that the band of the ligand, which appeared at 238 nm, shifted to 224 nm in the complex. This shift may be due to the complexation. (table 1) , but unfortunately we could not obtain good spectra for the complex which may be due to highly paramagnetic properties of the complex. This adds difficulty to assigning the NMR peaks. The mass spectrum of Tb(III) complex reveals the molecular ion peak m/z at 551.35 a.m.u., consistent with the molecular weight of the structure of the complex shown in Fig. 2 .
The elemental analysis of the complex is consistent with the calculated results from the empirical formula ( The absorption spectrum of ACAC is showed in Fig. 4 . The band at 274 nm is attributed to π-π* transition. The absorbance is also enhanced, by increasing the concentration of the hydrochlorothiazide. 
Emission and excitation spectra
From the emission and excitation spectra of hydrochlorothiazide, Tb(III), complex 
Effect of experimental variables
Effect of pH
The pH of the medium has a great effect on the fluorescence intensity and absorption spectrum of the hydrochlorothiazide. The pH has been adjusted using NH 4 OH and HCl. The optimum pH value where the peak 545 nm has the highest intensity was obtained at pH = 6.3.
Effect of Solvent
The influence of the solvent on the fluorescence intensity of the hydrochlorothiazide was measured in different solvents. The results show that there is no quenching in the emission intensity of hydrochlorothiazide in the presence of DMSO, see (Fig. 5) . 
Effect of hydrochlorothiazide Concentration
The showed that the fluorescence intensity reached maxima and remained constant when hydrochlorothiazide concentrations are 1 x 10 -4 mol L −1 in the DMSO preparations (Fig.6) . 1.0x10 The present work
Selectivity
The proposed methods were tested for selectivity by placebo blank and synthetic mixture analysis. A placebo blank containing talc (250 mg), starch (300 mg), lactose (30 mg), calcium carbonate (50 mg), calcium dihydrogen orthophosphate (20 mg), methyl cellulose (40 mg), sodium alginate (70 mg) and magnesium stearate (100 mg) was extracted with water and solution made as described under -analysis of dosage forms‖. A convenient aliquot of solution was subjected to analysis according to the recommended procedures. In the method of analysis, there was no interference by the inactive ingredients.
A separate test was performed by applying the proposed method to the determination of hydrochlorothiazide in a synthetic mixture. To the placebo blank of similar composition, different amount of hydrochlorothiazide of different products were added, homogenized and the solution of the synthetic mixture was prepared as done under -analysis of dosage forms‖.
The filtrate was collected in a 100 ml flask. Five ml of the resulting solution was assayed (n=3) by proposed method which yielded a % recovery of 99.50 ± 0.65, 98.9 ± 1.75, and 97.60 ± 0.80 for tablet, urine, and serum samples, respectively. The results demonstrated the accuracy as well as the precision of the proposed methods. These results complement the findings of the placebo blank analysis with respect to selectivity.
Application to formulations
The proposed methods were applied to the determination of hydrochlorothiazide in (table 5) . 
4.Conclusion
The Tb(III)-Acetylacetone complex has high sensitive and characteristic peaks in the presence of hydrochlorothiazide . The intensities of these peaks are enhanced by increasing the concentration of hydrochlorothiazide, due to energy transfer from hydrochlorothiazide to the Terbium ion and can be used for determination of hydrochlorothiazide in pharmaceutical preparations and in biological fluids with high accuracy.
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